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(57)Abstract: 

PROBLEM TO BE SOLVED: To increase the capacity of an alkaline storage battery by obtaining 
nickel hydroxide active material easy in manufacturing, large in bulk density, excellent in 
conductivity, and being higher order. 

SOLUTION: A cobalt compound of average valence of two or less is stuck to positive electrode 
active material containing nickel hydroxide as a main component. The cobalt compound-stuck 
positive electrode active material particles by a sticking process are heat treated in the 
coexistence of alkaline aqueous solution and oxygen so that the cobalt compound is stuck onto 
the surface of the positive electrode active material particles as a higher order cobalt 
compound with turbulent crystallinity containing alkaline cation. The positive electrode active 
material particles are mixed with the alkaline aqueous solution so as to form slurry, and the 
slurry is electrochemically oxidized so that the nickel hydroxide is formed into the higher order 
nickel compound of large bulk density. 
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?mit~ v *A,<r>mmK. . c ©»«?»«:# or i mm. 

{b^&ifc*) ^ril^Lra^L/. *BMb.=- 
ttWJCttffca^^ h *jJSflnt,fcJt«W 1 Offitlit 
•5. 

[0 03 8 ] (4) tb$5W2 

SStbr-y-^n o 0«:^L-rSiS3Ma%. 
na«96tft-5j:9fl:i8M-f ttststt. mm 

A7kmmte£v : T>*~TAffim*'&>it<cmmL> sit. 

iSS*© p H# l 3-1 4«cttSj;^tciMl^pS-&rt4« 

[0 03 9 ] #iC, tfcK©*BMb- » *-JHW*?fflLfc» 
«tc. bblll. 3 0©«M=JM;Uh*iffiS4 2 5*«« 
©*»<t^- h';^A*aSftIL/v C©Eloi8jK*©pH# 
9-1 0K&*J:5(c*tJS3-l*r. *Hfb-»*-^*fU 
«*ISJi8E£Lr. c©tt©MH(G>KBftfb:a'-<A'h <* 
OJ|9Wl»a:2iaT©a^* Mfc6*rr*S) £#TfcH 
Stta. ctt6©tM#»*8HKU *«t f£*gor. tt 
ttr*©*IIK*IMfc:3;<j|, h (*ig{b~ 9 irilr&m 
ICtt bt 7 MS% ) £J&J?X Ofc- 9 - ffiifi - =m* 

[0040] c©j:3tcLrf#6ftfc*©»ffi«:*iMb 

a©«rti*Tt?T^* y *jg« ( 3 5 fia%©7K^b^- 

*w haWPrtsnyttttt©- 9 ^-^usiwtojiflc^e o 

r 5 fg©r;u*; y *»« ( 3 5 M«o*Wbt h U 3 
A) WLfcfl rStJM©aSA^9 O'CfCStJ^T-S* 
rjHfi-rs. c©£ 5 (cLr»6ftfca»*te©j: 

<D*'Wh it&»&* <Dmmtc mmm $ # &*&«©* 

Blfb-9^JHg:Jt««2©ffi!»KiTS. 
[0 04 1] (5) tkim 3 

va&mz ccrt#6nfc, *©aiftc*«tt©j:c»HrA=» 

tf 100 «CC 3JW£©*ffltt*»^ h U 9 A5 0 0 m 
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i ^T)v^vr-cm3mmnm <&*». =-vT)\,<d% 

Wmi. 3fifi£fc*J:5tcfifcgl$R8£IBgTS) U 
*BMti»*-**BWfcS*TW^ <fa2. 3 fiS> ©-9 

ib««3©ffi«rtt4-rs. 
[0 04 2 ] (6) Jt«W4 

9-* l o 0(c*tLrffiiS3fi«%. =m*;u 
h i fi»% & «c * ct 5 «c»u- 9 *■ . mmma . mm 

=m-Jl/ h©fi^*»«**#Ltt#6. *BMb?- h 0 

io A*jS«*jj:a t r>- : e-T*»«?6»^ccijsftiL. JSCS 

W©pH*s 13-1 4{tfr3 < fc5««}#3-t±r&l# 

©Tk^Yb- 9 ^ju^wm^-a-^o 

[0 043 ] t ©f£. »6ft*d5Jfc***aiiiL*fcfft. 

»ft- 9 *-ju©tH#M€fP&. c©j: sec Lrf#e>n/-c 

*M^b- 9 VKOrfmM 100gic3 «3£©^>Cffi«BRBJ 
^ h «? A 5 0 0 m 1 *3ftTiU* U Tt?ft 3 ^WSSeH 
< fcfc. . ~ 9 ;u©ffl^^j 2. Sffii/.c^J;^ (c^s 

20 (^2. 3ffi) ©-9*-;Hb^»i-r*. c©f§, 

(c, c©tM^tc*fOT7S«9«©BHb=i'''Oi'h (C© 

0 » *BMb- 9 ju©tjcK!gjccM{ ta ^Vl/ h ?r^»n L 
ib?50d4©r£^Ki-ra„ 

[0 0443 b. : mwmm&<Dmi£ 

©&7k^<b^ 9 *-;uigi|!jtt©afK*«srr S i^©^ 2 

30 mr-xojz ^(c LrtT^fco iiBSfStiw^-en-en 1 
og-3-?ffi#u ioocc©y^ i ;>y*ii,>tJ' 
»K>^**n*n2 0 0Hff<.». icc§/coogi 
**&-So yc©a2©?s«rtWfEett]t««3©ffi 
mw&m.* i o o iit^fcMibti,>5. 

[0 045 ] 



[«2] 



40 











2 . 3 


10 9 




2 . 3 


10 9 


fcb«fis| l 


2 . 0 


10 3 




2 . O 


10 5 




2 . 3 


10 0 




2. 3 


9 8 



[0 0 4 6 ] ±IEa 2^61^6^% J: ^(c. HSS0J1. 
2 ©r§1^SSgKtt&tb$$#!©r£^W^J3J: 9 S5< tt o 
so fc„ C©ffiS«;X©J: i >&c^;i6*i&.. IP^. — ®W 
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(jt«« 1.4) tm^ummm^ < 
[0 04 7 ] ifc*-5t, h{b^»%«yniori» 
teoJHMl l . 2 ©7jcig{b~ » * frrSMmw&Mmmm. 
«**<tt*fc©£**.6n*. &*>\ tb«MW3. 4© 
*9Mt- v 4rjUfigttKttt&tftM 1 , 2 ©7k$tf b- v irJl 

4>©<h^x.6ti'2>< > 

[0 04 8] c . ~ ? *-Jl/«ffi©fRH 
±a© <fc 5 «cf¥» L- /cUSfi^l) 1 . 2 te <fc tfjfc«09 1 ~ 4 

©#*Wb- » ffrfgWR i o o aasui . o . 2 a* 
%©t Ka+v-7'Pb-;n2JbP-x*^?S5 omrn^t 

mm©#6?a- » *Jlrft»£tt&SfiKdBHU PTFE 

[0049] d . mmmm. 
( 1 ) mwmmmm 

v irM&IMW 1 s £ fc S <fc 5 temMimRlcWBi H 
c©mffi^©^@iL.r^-^^;i/«?:fflc^ 
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* U. C©H«rtfc:2 5 »S%©7KS?^b* 'JfASdi^ 

salt. Mtts©iBfa-b^*ffi8-r*. c©j^ccft 

ULfcttS-feiKCO. lC©5(c«®S-C2 4NpM3<tS* 
tfl\ -£©&> l/3C©fiWifll8K-C^±SE*^^^ 

*tfo/c„ KRfft. H@«©rg^M5:)l$im3ifrrS^M 
a£##. c©asa**i gmtc<o<DMm®mz&#> 
r. as»tt^««c»rsawis*©Jtap*»6ffi«!KjM 

10 ©*3Cc^-$\fc i 5£c*§s<!:£-Dfc. 

[0 0 5 0 ] 

[fti ] 

Wffl^= (jSdc^a/as&fit^fi) x 1 0 0 (%) 

mAhiOr^HiU. C©a»tt«SSJCB3/<JUKb 
fct»*iMb- v *-;U©#KJ: K)Wm.Ltc. 

[0051] < 2 ) wmm& 
imt&mteti&m^-c. muo°cv. 0. 0 5c©$s 

MKMit- 9 *^©£fi!at/£5S*iMb- » fvu©£)?£ 

a) *»jjeu c<D£.fSMtt&mm<D&m&<Dmmtv 

/to -eu-c. c©naHtt©je»*»5T*£. c©»ffl*j 

-So c©iKBtt«:*ji»ri±«W3©ig««*ffli,» 
tcmm<DBm&z loot irf»fc. 

[0 0 5 2 ] 
*30 [313] 















Hfflfiai 1 


2 . a 


10 9 


1 0 1 


8 1 


110 




2 . 3 


10 9 


101 


8 2 


1 1 0 


vtmm 1 


2 . 0 


10 3 


9 5 


7 9 


9 8 




2. 0 


1 0 5 


9 9 


8 0 


10 4 


it ten 3 


2 . 3 


10 0 


101 


10 0 


1 0 I 




2 . 3 


9 8 


101 


9 8 


9 9 



[0053] ±ie«3tc*ii,>-c > mmm^mit 

10 9X1. 01 = 110) t,c£<0&t£>tc o 
[0 05 4] ±ta*3 J: *)VRhiPU£. 5 Ct. r^WWffl 

mmmmz'bz < . <B.©ffi«ttt*fflt»3fc**«©}g!a« 

*«Jffl*BH{iflSI«©«!»K3pM**^Ofc. 



< . «Jt««©iS«!«*ffl(,»fc««Eti/hS*»-3)t. 
[0 05 5] EP^. *BMb- » -y^W©affi(Ci«^b 
U/caA'A Mb^£W3fcl>J:b®m©iS&»St£m> 

JocO. -^c^-c. *®Mb-y^;u&^©^ffictii^bo/c 

iti/ tefr -> tcttmm 2 ot&m zm*,* tcm&m* cto'* 

^fb- f ^;u?:m»{b#:WKi«^bU^-5A:J:bfS«a| 

50 3, 4<Dmwnzm^tcmmmtmvmm&*>m^tci!b 
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[0 0 5 6 ] ««©KMttCC*fC»r«. AMit- 

WccBWfc LAJtRM 3 , 4 ©fS»>t*ffli»fc«ffi«©ll5 

Jt«W 3 , 4 ©JSftfTttiHBWK: <fc 0 { fc^WtcM{ b-T * 

&©<t#x.6*l&. 
[0 0 5 7 ] e . £S©fHH 

3 (Mm : ft±Mj£M<T>m&%i}) . — » ir io 

3. 6:0. 6:0. 2:0. 6 <Dtt&~CM&0> £© 

r * =r > # x #fflm© «*p r^^ftn^i 
ur-^^iJjc-r. c©-^s&£&£ti©:£&-cte*p 

l. iiSMml. ONi 3. 6CoO. 6A10. 2 
MnO. 6r^3ftS*JR«M^£©4>=f* h^fNH 

#j?j<t. ®»©*^tti^.r®^L-r7K*©®^^-x 20 

[005 8] f . HftfeOfPtg 

y T 5 g t & & «fc -5 tCBff ffitc^Br U 

© ) 1 *X!RjB£&a& i^'i^BtU >Si^ ; ?iJ 
©•fe^-u-^^r/ror^|5iL--c. ttfttt©*HH*£fHH 
bfc«> c©m«#**filft«:»A-r*. *©&. 
&rtJc^i?&£i,T;fc^b#u ^a*^£&AU s 30 

KJ**ffi*iCIOT. fiffcfM 1 AHOAAt-f X©~ 

[0 0 5 9 ] g . jift«B1£Klk 

T. feTF© ( 1 ) - (7) #jrc«ttWKl**tTofc. 
[0 06 0 ] ( 1 ) 1 2 0 OmAhrSll. ®I&SE 
ft ofclft. 1 0 mVfiT UfcB&St? 

(2) 1 B#F,IH*lLf&. 1 2 0 0 m AO>toMWfcQWfaM 
1136*1 V&c£c&*-ejtfcm3-t±&,, CW&aoJWtlSlffla' 40 

(3) oC»-C> jftmfg. 2 6iC6 OmAWtStm^-C 1 
6 8#S^*IJtem^1±5„ 

( 4 ) WSL 1 2 0 0 m A h -C^EMO . Hflfe^)! #s@A 
£ttofc&. WWIEEtfl 0mV<8TLfcB*j5Tas«£ 
fPlbU lB#r^±-T€.o 

(5)1 BIIBIflcjtfft. 1 2 0 0m A©tt*tti&-troitfB 
H»s 1 V&C&£$-eJ£H31±£ 0 

( 6 ) o^-C, fiW8«, 3 hlC 6 0 m A©fiMHKfc"C 1 
6B#ra^*lJ^3-&€)„ 50 
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[0 06 1 ] ( 7 ) ±IB ( 4) ~ < 6 ) (Dimmyj if 

ji*9-y-j z)imK>mutc&> ±e (4) , 
(5) <D%i&My-4 z^zsv-i i>)\>n<ofei,, m.&<D 
( 5 ) ©<t zvimmmfrhmM'&mvMtmmYz*. 

[0 0 6 2 ] C©<£MtOT;fc#>fc£fc®g«X, Y*> 

e»> iMMt«©s«iam*z*z = (y/x) x i o o 
(%) iu-cnu-r*,, c ©*6*»T§E©a 4 £ 

» *-^-*«s«th©s«iaa** i 

0 OilT^fc. 



[0 06 3 ] 
[14] 





^ 3/ ^r/L'WIfe 






2 . 3 


119 




2 . 3 


1 1 9 


ite« 1 


2 . 0 


1 0 0 


ttmm 2 


2 . 0 


12 0 




2. 3 


10 0 


tt««4 


2. 3 


9 8 



[0 064] iiBfU.fcOW^&J^tC. UStWIl. 

2 *s <fc ertk«W 2 ©sum c » r o - 9 ;u - 
*^S®te©lffi!ltIS^A^ -3 fc. c © C £ A> 6 . 
«;>:©3 h {b^gj^-e©*M{c^RS3 n/c*^b- 

v 'r^mmm. (mmm i . 2 * j: mmbw 2 ©rs^M) 

h^b^tt*J*©^il«:0iiS3if r fe*DMk- » ^^*M 
<l^f!IKJ;«3iS^b (Jtt«W3©SiB«) "T-Si. iMtc^ 

lb- ^«tita ofb^wcciwfcLTiB^b-r* 

rM^^~>*^b-i'^-'U*s^*«:igc3n.5^6 
[0 0 6 5 ] h. ?)\>W& 

^mmz<ommc^i>x^m-t 5. ±a©a. < 1 ) © 

f# 6 titc ~ -jt )i><D¥-t$}m$k 2.30 ©rg^M ( %mm 
mi 2i$m) ^lAiu. -***©¥*&«» 2. 

4 0©rS^I» (^NfMl 6B#H) ^IBit, r. 

^ ;U©¥i^fflfil!5 2.45 (DrSWH ( ^CSB#P^ 1 9 B$ 
TbI) ?:ffi^iKCi-r^„ c©J: i 5Ccorf#6nfc&rS 
ftfA, B, C*fflt»T±iEc©3rcfglW-a©&B!« 

©^Sic^o-^^^mffi^-en^nf^r^. cne 
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[006 6] C©Jc5 hX\ , mZ*ltc&~~;>rfr-*.m 
«T© ( 1 ) - (4) #«-Ctt«K»*ff-3 

( 1 ) 1 2 00mAht=(cll, ®te«E*Sfifc*ci)&o 

(2) 3te«* i «#w*±-r*. 

(3) 1 B$IBfle±«. 1 2 00 m A©St«fiiffir«?fe* 

(4) ««*iiisimtt.ik-a-*. 

( 5 ) ±ie ( 1 ) ~ < 4 ) assn* 1 l^^i 
I/, l 0 Oi)-^;i4lgr>iI-r., 

[0 06 7 ] -eur, ll7-^;t-g©j!fc1I^Sa£«'J 

stsiitK. i o oy4 9fr&®wmm&.&*m 

tTIB©*5 Cc^-T J: Attest JScofc. ft 

m&®mnmgi.mitz loot LT3jw>fc. 

[0 06 8] 
[«5] 









A 


2 . 3 0 


10 0 


B 


2 . 4 0 


1 0 0 


C 


2.4 5 


5 3 



[0 06 9 ] ±IB«5 J:*JW6*»ft<fc5«:. rSBJKC 
(iilWWSj©- » ^HffitSstt 2.45) %m^tc~ v 

t>\> -Kmmmmmmn^mttfimmcfcT? h c <t 

*) < -T & i . **©JlWt*;»JKaflBS»j&*J>& < ft 

[0070] bp*>. as. mmm<DT)itj <; gsfl&ttfc 

i>r ». jE*WlMi©£«*3aa-rS J: 5 fctt«K:»j£ 
L,r<,>-5, -oif) . Svlfe©J!i!fS*WtcS?lfe©m{4#<gT 
-f£©«. IE©©^{i#i£tc^bU ftffi©^{&i*^b 
L/ftt^.18fC-r-5©^W*fJ-C*5„ C©Ci«. 

ftSTcHfiKft o /cis^. :&*©«*&**** < i&r-r & 

tctb-C&Z,. ftfc. IEffi4>A@©^bS7cm(4(cft-pfc 

[ 0 0 7 1 ] C©<£ mc. m?feF*3-e©*ffi©^i{4^tt^ 
£;£K:ft&J:*>fc. IES©^*W©B$*-e4>*€.glK 



(9) 1 1 -2 5 9 6 7 

16 

©£«©8ws®*© c <h «w«:{3:awB y if- ^ 

frft&o ft-tffte>«. iEffi©^S*5ft<ft-5p(cm@© 

s«* 5 ft < ftfttf. *©«-5-©«^jg^ifi}#-r-<< it 

fc&tc. 2 ffi©7K^b- s» -^;U-^3ttJi(T©=i^*;l/ Mb 
10 [0 0 7 2 ] L//c*io-C> 3js:^©J:^CC. 

felUf-f^uccm*. A«B7^b-r£&. IEfl&©7jcffiMb 

s^*jW*4. IEffi©7k^b- v T)V^m<D^n 

-»*\>m**2. 1 5 <fc»)/h3 fg&SWffi 
|SJ±^)»*$ «fcCjefiW8 'J If- ^HU«Ba*3W»6<itt < ft 3 
iE@©7K^b^- » *WS«jK©¥i&.=- * f ;Ha5ifc 
«2. 1 5fcU:<!:-r&.&g#i$>& < , COCi*^. iEffi 
20 ©*iMfc- ? lr )i>i£WM<D¥-tS)~ v y;Hffi£fc»2 . 1 5 
-2. 4©ffiHtciS^-rSCiW$i y ^ 0 

[0073] ft*j. xmnmmias^'cix. mmt^m 

4rJHB»*l«ET**®£ 0T^m©^«,S(cj:«3P^ 
•T-5J: 5 (c or {i£/^£ 3 lice 

fb- ^^JUiiff^borfttvK^b- 7 9-**a£L-c 
ffi«W*flt©¥^tor©--»^rjHiB»*2. 15- 
2. 40 tur»Bir-5«t^{corfej:c>. 

[0 074] i . 37S;l/ hS©f£ff 

iKb-c, fiatbr^-^^jn 0 otc*fo-cffiiS3M 

%. ^A'^Mtlo/oi^Si^OT^^;^ {KM 
®IS> WM=»-'<^h©S^*«jR%»J¥Ott35»6. ?KiS 

JO RlEiS«tf©P Ht)H 3- 1 4KftSJ: i 5«t^ 

[007 5]*K, &tt©7KI£{b.=- ^7U^«fa 
40 mc, ttmi. 3 0©^3/Ot/h7K^i2 5MS% 
©7fc^b^- h U -5 A 1/ . C ©KlSig® cf© pH* 
9~ 1 otcftSi^tcilt^^-ifr. Tk^b^-^Wtti 
«f*«SaS4or. c©M©^ffl{C7k^b3^'^h*«f 

^•TSCtCCj;^. *Hfb3-'<7l/h©*TW« i feilBEl>. 
7K^fb^^yJl'«^«(C>IPtLT0. 7flfi%. 1. OS 
S%. 3. 0ti%, 7. OSS94. 10. 011%. 

11. oafi%©7k^b3 7<;u h?r-€-n-enwtH3-t± 

50 [ 0 0 7 6 ] C©<£ 5 LT7k^b37N';l/ f-W^Ttilfi^iS 



(10) 
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0. 7M%. 1. 011%, 3. 011%. 7. 01 

a%. io. osa%, ii. osa%^n-e*«SL 

D. E, F. G, H, I^f^-r^„ 
[0 0 7 7 ] C©«fc5tC0TfftiS0;M<Mfb.=-» Thifc 

iSD, E. F , G, H, I *^ti?ti±$£utcmmw 

enfc#rS^J»D, E. F. G. H. I£ffl(,>T±iec 10 
;HE«**»f b- » *• ;WS#«# 1 g J: ■!> tt»fj£ 
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CO 0 7 8 ] C<D£>?t,CitmLtcffim-teMCO. 1C© 
3(0MBfc'C2 4^FnB^S«%tft>v 1/3 C©& 

W*aE-C»jt«E#.=. ^ ^ ;WcM UT-0. 8 V Cc & £ 

^fcoo^^sa (*fl»£«!*g«) tie 

•C. ffi^5HF (3^HAi3. 011%©fc©) 

a) *i ooiLt^&fc. 

[0 0 7 9 ] 

me] 







b fit 




D 


2 . 3 0 


0 . 7 


9 3 


E 


2 . 3 0 


1 . 0 


9 9 


F 


2 . 3 0 


3 . 0 


10 0 


G 


2 . 3 O 


7 . 0 


1 0 1 


H 


2 . 3 0 


10.0 


1 0 0 


I 


2 . 3 0 


11.0 


9 5 



[0 08 0] ±!Eit6 <fcOBE<E>#>&cfc'5CC. 

< &£&©£^*.6ft£o 3/^HAH0. 0 

h -7 - 1> j&H-fl-fcfc 5 il&lia{b^Kl£CcM^ 0 



a#^&< &6 6©£:£;l6ft&. 
[0 08 1 ] LtctfiX, wvami^foictt-rz^'m h 

a«l. 0-1011%itl,©*s!lf*L^„ 
30 [0ffl©fSWcC^] 

[0 l ] *#6BB©^tm:gic*3t^r7K^b^ f ^£ 

2 0 -^?LttS8. 2 1 JMt 
S. 3 0 3 1 --^;Hi. 3 2-7JWJ 

4 o-ii:ssEsaa 



!f#W¥ 1 1 -25 96 7 




mmW- 1 1 -2 5 9 6 7 

3 #t¥&s? i7*©2 ©hjekj: &»iE©»tt 

[#£f?B] ¥f£l 34p3^2 3 B (2 0 0 1 . 3. 2 3) 

[&H##3 «fHPP 1 1 -2 5 9 6 7 

C^HB] ¥>iSU 1*1^290 (1 9 9 9. 1. 2 9) 

11-260 
CUHH##3 - 1 7 9 9 4 1 

[BB8**ffc5Wg$fS7JiK3 

H01M 4/52 
4/32 

[F I 3 

H01M 4/52 
4/32 

miiiB] ¥)£1 2*P2/3 1 7 B (2 0 0 0. 2. 1 
7) 

[#«WiE 1 3 

[*ffi#*WH«3 W*ffi« 

mjistmmmzi 005 8 

[»iE*ffi3 

C0 0 5 8 3 f . wb<orm 



±acDct 5 icitmutammiz- (*®it~ 



-ffl 1- 



